The complete characterization of a microbiome is critical in elucidating the complex ecology of 19 the microbial composition within healthy and diseased animals. Many microbiome studies 20 characterize only the bacterial component, for which there are several well-developed 21 sequencing methods, bioinformatics tools and databases available. The lack of comprehensive 22 bioinformatics workflows and databases have limited efforts to characterize the other 23 components existing in a microbiome. BiomeSeq is a tool for the analysis of the complete animal 24 microbiome using metagenomic sequencing data. With its comprehensive workflow, 25 customizable parameters and microbial databases, BiomeSeq can rapidly quantify the viral, 26 fungal, bacteriophage and bacterial components of a sample and produce informative tables for 27 analysis. BiomeSeq was employed in detecting and quantifying the respiratory microbiome of a 28 commercial poultry broiler flock throughout its grow-out cycle from hatching to processing. It 29 successfully processed 780 million reads, of which 5,163 aligned to avian DNA viral genomes, 30 71,936 aligned to avian RNA viral genomes, 469,937 aligned to bacterial genomes, 504,682 31 aligned to bacteriophage genomes and 1,964 aligned to fungal genomes. For each microbial 32 species detected, BiomeSeq calculated the normalized abundance, percent relative abundance, 33 and coverage as well as the diversity for each sample. BiomeSeq provides for the detection and 34 quantification of the microbiome from next-generation metagenomic sequencing data. This tool 35 is implemented into a user-friendly container that requires one command and generates a table 36 consisting of taxonomical information for each microbe detected as well as normalized 37 abundance, percent relative abundance, coverage and diversity calculations.
reads are then aligned to the user-specified host reference genome using Bowtie2 and only 110 unmapped reads are extracted and analyzed further (Langmead et al., 2012) . This step removes 111 host genome contamination from the data, increasing analytical efficiency and mapping accuracy 112 (Daly et al., 2015) . 113 Databases 114 The remaining sequencing reads are aligned to an host-specific viral genome database, a 115 bacterial database, a fungal database and a bacteriophage database using the Bowtie 2 alignment 116 algorithm (Langmead et al., 2012) . Mapping quality threshold default is 20, however this Percent relative abundance is quantified using the following equation:
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Alpha diversity for each sample is calculated using the Shannon Diversity Index, a commonly 149 used equation for calculating species diversity in a microbiome as it accounts for both abundance 150 and evenness of the species. using BiomeSeq with the following parameters: -g chicken -d avianALL_db -q 20.
Results and Discussion
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In total, BiomeSeq detected 5,163 reads aligned to avian DNA viruses and 71,936 reads aligned 167 to avian RNA viruses. A total of 11 viral species, representing 9 genera and 8 families, were 168 identified from the avian respiratory tract during the grow-out period. This data is represented in 169 a heatmap (Figure 2) Figure 2 . Heatmap consisting of each virus species identification and abundance in a commercial poultry flock from hatching to processing. Color corresponds to the range of relative abundance of each family from 0 to 100%. Green: 0-1%; yellow: 1-25%; orange: 25-75%; and red: 75-100%. The sum of each column, or week, is 100%. Week 0
Week 3 Week 7 
